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(57) ABSTRACT 

A system comprising a controller configured to determine ifa 
brake control of a vehicle is actuated; determine a delay time 
in response to a speed of the vehicle; determine if the delay 
time has passed from when the brake control was actuated; 
and if the delay time has passed, override an engine control of 
the vehicle. 

24 Claims, 7 Drawing Sheets 
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1. 

ENGINE CONTROL OVERRIDE SYSTEMS 
AND METHODS 

BACKGROUND 

The technical field generally relates to engine control sys 
tems and, in particular, to engine control override systems. 

Vehicle controls, such as accelerator, brake, and steering 
control are transitioning to electronic systems. Positions of 
Such controls are communicated by electronic signals rather 
than by mechanical linkages. Hazardous situations can arise 
when such electronic systems and even mechanical linkages 
malfunction. 

Therefore, further technological developments are desir 
able in this area. 

SUMMARY 

One embodiment is a unique system comprising a control 
ler configured to determine if a brake control of a vehicle is 
actuated; determine a delay time in response to a speed of the 
vehicle; determine if the delay time has passed from when the 
brake control was actuated; and if the delay time has passed, 
override an engine control of the vehicle. 

Other embodiments include unique methods and systems 
to override engine controls. Further embodiments, forms, 
objects, features, advantages, aspects, and benefits shall 
become apparent from the following description and draw 
1ngS. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a vehicle with an engine 
control override system according to an embodiment. 

FIG. 2 is a block diagram of a vehicle with an engine 
control override system according to another embodiment. 

FIG. 3 is a flowchart illustrating a technique of overriding 
an engine control according to an embodiment. 

FIG. 4 is a flowchart illustrating a variety of techniques of 
overriding an engine control according to some embodi 
mentS. 

FIG. 5 is a flowchart illustrating a conversion of vehicle 
speed to delay time according to an embodiment. 

FIG. 6 is a chart illustrating a relationship of vehicle speed 
to delay time according to an embodiment. 

FIG. 7 is a flowchart illustrating a technique of overriding 
an engine control according to another embodiment. 

DESCRIPTION OF THE ILLUSTRATIVE 
EMBODIMENTS 

For the purposes of promoting an understanding of the 
principles of the invention, reference will now be made to the 
embodiments illustrated in the drawings and specific lan 
guage will be used to describe the same. It will nevertheless 
be understood that no limitation of the scope of the invention 
is thereby intended, any alterations and further modifications 
in the illustrated embodiments, and any further applications 
of the principles of the invention as illustrated therein as 
would normally occur to one skilled in the art to which the 
invention relates are contemplated herein. 

FIG. 1 is a block diagram of a vehicle with an engine 
control override system according to an embodiment. In this 
embodiment, a vehicle 10 can include an engine control sys 
tem 12. The vehicle 10 can be any variety of vehicle that can 
contain an engine 16. 
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2 
The engine control system 12 can include a controller 14 

coupled to an engine 16. In an embodiment, the controller 14 
can be a stand alone system. Alternatively, the controller 14 
can be part of a larger engine management system, emissions 
control system, or the like. Furthermore, the functionality of 
the controller 14 can be spread across multiple devices, pro 
cessors, Sub-systems, or the like. The controller 14 can be any 
variety of controller. For example, the controller 14 can 
include a general purpose processor, a microcontroller, an 
application specific integrated circuit, a programmable logic 
device, a combination of Such devices, or the like. 
The engine 16 can be any variety of engine. In an embodi 

ment, the engine 16 can be a combustion engine. However, 
the engine 16 can also represent a hybrid engine system with 
a combustion engine and electric motor, a pure electric motor 
system, or the like. 
The vehicle includes a brake control 18. The brake control 

18 can include a variety of devices. For example, the brake 
control 18 can include a brake pedal, a hand operated brake, 
or the like. In an embodiment, the brake control 18 can be a 
service brake of the vehicle 10. In particular, the brake control 
18 can be a primary control for a driver of the vehicle for 
decreasing speed and/or stopping the vehicle 10. For 
example, when the vehicle 10 is unintentionally accelerating, 
the brake control 18 can be the first user operated control a 
driver would apply to attempt to slow the vehicle 10. 
The brake control 18 is coupled to a brake interface 20. The 

brake interface 20 represents a connection between the brake 
control 18 and controller 14. The brake interface 20 is con 
figured to transform an actuation of the brake control 18 to a 
format suitable for the controller 20. For example, the brake 
interface 20 can include one or more sensors, such as 
Switches, analog position sensors, or the like, that are coupled 
to the brake control 18. In response to these devices, the brake 
interface 20 can be configured to send a brake signal 24 to the 
controller 14. The brake signal 24 can be a raw output such as 
a Voltage from a potentiometer, a processed output Such as a 
packetized signal indicating a state of the brake control 18, an 
intermediate output, or the like. In an embodiment, the brake 
interface 20 can provide redundant signals. Accordingly, the 
brake signal 24 can include multiple individual brake signals. 

Regardless of the form, the brake signal 24 can be used by 
the controller to determine a state of the brake control 18. In 
particular, the controller 14 can be configured to determine if 
the brake control 18 of the vehicle 10 is actuated. In an 
embodiment, an actuation of the brake control 18 can be any 
actuation. For example, the brake interface 20 can include a 
switch that is actuated whenever the brake control 18 is actu 
ated. In another example, the brake signal 24 can be a variable 
magnitude that, when interpreted by the controller 14 as being 
greater than or equal to a threshold, is interpreted as being 
actuated. 

Furthermore, a standard used by the controller 14 to deter 
mine if the brake control 18 is actuated can be different from 
other uses of the brake control 18 state by the controller 14. 
That is, even though the controller 14 may not consider the 
brake control 18 actuated for purposes of overriding an 
engine control, the controller 14 or other systems can still 
respond to the brake control 18. 
The controller 14 can also be coupled to a vehicle speed 

sensor 22. For example, the speed sensor 22 can be coupled to 
a wheel, a transmission, axle, or other similar structure of the 
vehicle 10. The speed sensor 22 can be configured to generate 
a speed signal 26 in response to a speed of the vehicle 10. 
The controller 14 can be configured to determine a delay 

time in response to a speed of the vehicle. For example, the 
controller 14 can be configured to receive the speed signal 26, 



US 8,845,492 B2 
3 

then access a lookup table, apply a function, or the like to 
convert the vehicle speed into a delay time. 
The controller 14 can be configured to determine if the 

delay time has passed from when the brake control 18 was 
actuated. If the delay time has passed, the controller 14 can be 
configured to override an engine control of the vehicle. 

FIG. 2 is a block diagram of a vehicle with an engine 
control override system according to another embodiment. In 
this embodiment, the vehicle 10 includes an accelerator 40. 
The accelerator 40 is coupled to an accelerator interface 42. 
Similar to the brake interface 20, the accelerator interface 42 
can be configured to transform a position of the accelerator 40 
into an accelerator control signal 46. The controller 14 is 
coupled to the accelerator interface 42 and configured to 
receive the accelerator control signal 46. 
The accelerator control signal 46 can be used by the con 

troller 14 as an engine control to control the engine 16. In an 
embodiment, the accelerator 40 can become stuck, the accel 
erator interface 42 can fail, or the like. Accordingly, the accel 
erator control signal 46 can represent an erroneous state of the 
accelerator. The error can result in unintended acceleration, or 
other hazardous conditions. 
The accelerator control signal 46 can be overridden by the 

controller 14. For example, the accelerator control signal 46 
can be set to a minimum. The minimum can be a level that the 
accelerator control signal 46 would be set to if the accelerator 
40 and accelerator interface 42 were operating properly and 
not actuated. The override can occur a delay time after the 
brake control 18 has been actuated. For example, in a situa 
tion when the accelerator 40 has become stuck, a driver can 
apply the brake control 18. Once the brake control 18 has been 
applied for at least the delay time, the controller 14 can 
override the accelerator 40 and alleviate any unintended 
acceleration. 

Although the accelerator control signal 46 has been 
described as the signal transmitted by the accelerator inter 
face 42, the accelerator control signal 46 can exist in other 
forms and be overridden in those forms to override the accel 
erator control signal 46. For example, within the controller 
14, the accelerator control signal 42 can be processed into a 
normalized signal. The normalized signal can be limited, set 
to a minimum, or otherwise changed to override the accelera 
tor control signal 46. 

FIG. 3 is a flowchart illustrating a technique of overriding 
an engine control according to an embodiment. In this 
embodiment, a determination is made whether a brake pedal 
is pressed in 60. If the brake pedal is pressed, a timer can be 
started in 62. The start of the timer in 62 is illustrated in 
phantom as the timer is not restarted if the operation is 
repeated. That is, if the brake pedal is continuously pressed, 
the timer in 62 is started only once. 

In 64 the timer is checked to determine if the time has 
expired. If not, the operation continues. Control can return to 
this operation at a later time for further checks to determine if 
the brake pedal is applied in 60 and if the timer has expired in 
64. 

If the timer has expired, then the delay time represented by 
the timer has elapsed. Accordingly, an engine control is over 
ridden in 66. If the brake remains actuated, the override of the 
engine control can be maintained by the override in 66. 

Returning to 60 if the brake pedal is not pressed. The timer 
is reset in 68. For example, the timer can begin in 62 when the 
brakes are initially applied. However, in normal usage, the 
brake pedal can be released before the delay time has passed. 
Accordingly, the timer is reset in 68. Thus, the engine control 
is not overridden in 66 until the brake has been continuously 
actuated. In addition, if the engine control has been overrid 
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4 
den in 66, by resetting the timer in 68, subsequent overriding 
of the engine control in 66 can be delayed until another delay 
time passes after the brake is again actuated. 

In 70, the override of an engine control can be released 70. 
The release in 70 is illustrated in phantom as the override may 
not have occurred and need not be released. In another 
embodiment, the override can be a non-latching override. 
That is, if the override is not refreshed, reapplied, or the like, 
the override can be automatically released. 
The timer and determining if the timer expired are one 

example of how a delay time can be tracked. However, time 
can be tracked in other ways. For example, a current time can 
be compared againstan initial time when the brake pedal was 
pressed. If the difference is greater than or equal to the delay 
time, the engine control can be overridden. In another 
example, a controller can be configured to receive an interrupt 
after the delay time has passed. The interrupt handler can 
determine if the brake pedal was continuously actuated and, if 
So, the engine control can be overridden. 

FIG. 4 is a flowchart illustrating a variety of techniques of 
overriding an engine control according to some embodi 
ments. In an embodiment one or more of a variety of engine 
controls can be included in the overriding in 66 described 
above. For example, the accelerator signal can be set to a 
minimum in 90. 

In another example, a torque signal can be set to a mini 
mum in 92. A desired torque from the engine can be set to a 
minimum, Such as a Sufficient amount to overcome engine 
losses, accessories, or the like. Thus, when the control is 
overridden, the engine can remain operating. 

In 94, an engine speed can be set to a minimum. For 
example, the engine speed can be set to an idle speed. Again, 
the override can maintain the operation of the engine, but 
limit potentially hazardous conditions with the override. 

In 96, the fuel to the engine can be set to a minimum. For 
example, an actual amount of fuel delivered to the engine can 
be limited to an amount Sufficient to operate the engine in an 
idle condition. Any of the above engine controls or other 
engine controls can be overridden singularly or in combina 
tion. For example, in addition to overriding an accelerator 
signal, a fuel signal can also be overridden. 

FIG. 5 is a flowchart illustrating a conversion of vehicle 
speed to delay time according to an embodiment. In an 
embodiment, the vehicle speed can be converted to a delay 
time. For example, an operation can include vehicle speed 
processing in 110. The vehicle speed processing in 110 can 
include any processing, normalization, or other speed related 
functions. In 112 the vehicle speed can be converted to the 
delay time. 

For example, a lookup table can convert a set of speeds to 
a set of delay times. A given speed can be used to interpolate, 
select a closest time, or otherwise generate a delay time from 
the delay times of the table. In another example the a math 
ematical function can convert the speed to a delay time. 

FIG. 6 is a chart illustrating a relationship of vehicle speed 
to delay time according to an embodiment. In this embodi 
ment, chart 130 includes a vehicle speed axis 134 and a delay 
time axis 132. Curve 136 represents a inverse linear relation 
ship between vehicle speed and delay time. 

In an embodiment, other non-linear effects can be applied 
to the conversion. For example, delay time 138 represents a 
minimum delay time. Thus, as the speed increases, the delay 
time can decrease; however, a minimum is applied resulting 
in curve 140. 

Similarly, at speeds less than a speed 142, the delay time 
can be set at a large and/or Substantially infinite value. Thus, 
at speeds below the speed 142, the delay time can representan 
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extended period of time and/or be effectively disabled. For 
example, when starting on a hill, attaching a trailer, or per 
forming other precise maneuvers, a driver may apply both the 
accelerator and brake in a two-foot driving technique. In Such 
circumstances, typically at a low speed, overriding an engine 
control can have an undesirable effect. Accordingly, the over 
riding can be effectively disabled. 

Although linear relationships have been described, albeit 
with discontinuities, a relationship of vehicle speed to delay 
time can have a non-linear relationship. In an embodiment, 
the delay time can asymptotically approach the speed 138 as 
vehicle speed increases. In another embodiment, the delay 
time can monotonically decrease versus increasing vehicle 
speed. 

FIG. 7 is a flowchart illustrating a technique of overriding 
an engine control according to another embodiment. This 
embodiment is similar to FIG. 3; however, in 150, a vehicle 
speed is compared with a threshold speed. If the speed is not 
greater than the threshold, the operation continues as if the 
brake was not pressed for the purposes of an override. How 
ever, if the speed exceeds the threshold in 150, the timer can 
be started in 62 and other processing described above can 
OCCU. 

Although the flow from the comparison in 150 has been 
illustrated as continuing if the vehicle speed does not exceed 
the threshold, other functions can be performed as if the brake 
pedal was not pressed. For example, if the vehicle speed does 
not exceed the threshold, the timer can be reset in 68 and the 
override released in 70 as described above. 

Although particular sequences of operations have been 
described above, in an embodiment, the sequence can occur 
as desired. For example, vehicle speed processing, vehicle 
speed threshold comparison, brake actuation, and the like can 
occur in any sequence. 
An embodiment includes a computer-readable medium 

storing computer-readable code that when executed on a 
computer, causes the computer to perform the various tech 
niques described above. Thus, in an embodiment, an update 
can be applied to a controller of a vehicle to override an 
engine control in response to the brake. 

While the invention has been illustrated and described in 
detail in the drawings and foregoing description, the same is 
to be considered as illustrative and not restrictive in character, 
it being understood that only certain exemplary embodiments 
have been shown and described and that all changes and 
modifications that come within the spirit of the inventions are 
desired to be protected. It should be understood that while the 
use of words such as preferable, preferably, preferred or more 
preferred utilized in the description above indicate that the 
feature so described may be more desirable, it nonetheless 
may not be necessary and embodiments lacking the same may 
be contemplated as within the scope of the invention, the 
scope being defined by the claims that follow. In reading the 
claims, it is intended that when words such as an.” “at 
least one.” or “at least one portion” are used there is no 
intention to limit the claim to only one item unless specifically 
stated to the contrary in the claim. When the language “at least 
a portion' and/or “a portion' is used the item can include a 
portion and/or the entire item unless specifically stated to the 
contrary. 
What is claimed is: 
1. A system, comprising: 
a controller configured to: 

determine if a brake control of a vehicle is actuated; 
determine a delay time in response to a speed of the 

vehicle, wherein the delay time is inversely related to 
the speed of the vehicle: 
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6 
determine if the delay time has passed from when the 

brake control was actuated; and 
if the delay time has passed, override an engine control 

of the vehicle. 
2. The system of claim 1, wherein the controller is further 

configured to override the engine control if the speed of the 
vehicle exceeds a threshold. 

3. The system of claim 1, wherein the engine control 
includes an accelerator signal generated in response to an 
accelerator of the vehicle. 

4. The system of claim 3, wherein the controller is further 
configured to set the accelerator signal to a minimum if the 
delay time has passed. 

5. The system of claim 1, wherein the engine control 
includes at least one of a fuel control, a torque control, and an 
engine speed control. 

6. The system of claim 1, wherein the controller is further 
configured to maintain the override of the engine control 
while the brake control remains actuated. 

7. The system of claim 1, wherein the controller is further 
configured to release the override of the engine control when 
the brake control is released. 

8. A method, comprising: 
determining if a brake control of a vehicle is actuated; 
determining a delay time in response to a speed of the 

vehicle, wherein the delay time is inversely related to the 
speed of the vehicle: 

determining if the delay time has passed from when the 
brake control was actuated; and 

if the delay time has passed, overriding an engine control of 
the vehicle. 

9. The method of claim 8, further comprising overriding 
the engine control if the speed of the vehicle exceeds a thresh 
old. 

10. The method of claim 8, wherein the engine control 
includes an accelerator signal generated in response to an 
accelerator of the vehicle. 

11. The method of claim 8, wherein the engine control 
includes at least one of a fuel control, a torque control, and an 
engine speed control. 

12. The method of claim 8, further comprising maintaining 
the override of the engine control while the brake control 
remains actuated. 

13. The method of claim8, further comprising releasing the 
override of the engine control when the brake control is 
released. 

14. A computer-readable medium storing computer-read 
able code that when executed on a computer, causes the 
computer to: 

determine if a brake control of a vehicle is actuated; 
determine a delay time in response to a speed of the vehicle, 

wherein the delay time is inversely related to the speed of 
the vehicle: 

determine if the delay time has passed from when the brake 
control was actuated; and 

if the delay time has passed, override an engine control of 
the vehicle. 

15. The computer readable medium of claim 14, further 
storing computer-readable code that when executed on the 
computer, causes the computer to override the engine control 
if the speed of the vehicle exceeds a threshold. 

16. The computer readable medium of claim 14, wherein 
the engine control includes an accelerator signal generated in 
response to an accelerator of the vehicle. 

17. The computer readable medium of claim 14, wherein 
the engine control includes at least one of a fuel control, a 
torque control, and an engine speed control. 
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18. The computer readable medium of claim 14, further 
storing computer-readable code that when executed on the 
computer, causes the computer to maintain the override of the 
engine control while the brake control remains actuated. 

19. The computer readable medium of claim 14, further 
storing computer-readable code that when executed on the 
computer, causes the computer to release the override of the 
engine control when the brake control is released. 

20. A vehicle, comprising: 
an engine; 
a vehicle speed sensor, 
a brake control; 
a controller configured to: 

determine if the brake control is actuated; 
determine a delay time in response to the vehicle speed 

sensor, wherein the delay time is inversely related to a 
speed of the vehicle: 
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determine if the delay time has passed from when the 

brake control was actuated; and 
if the delay time has passed, override an engine control 

of the engine. 
21. The vehicle of claim 20, further comprising: 
an accelerator, 
wherein the engine control includes an accelerator signal 

generated in response to the accelerator. 
22. The vehicle of claim 20, wherein the engine control 

includes at least one of a fuel control, a torque control, and an 
engine speed control. 

23. The vehicle of claim 20, wherein the controller is 
further configured to maintain the override of the engine 
control while the brake control remains actuated. 

24. The vehicle of claim 20, wherein the controller is 
further configured to release the override of the engine control 
when the brake control is released. 

k k k k k 


